occurred to him was, what distinction could be drawn between the thud thus produced in normal subjects by the application of pressure and the thud audible by the stethoscope in the arteries in aortic regurgitation ?
teaching and study. The greatest loss involved in that suspended animation was the abeyance of the practice of dorsal plexigraphic percussion. His results in the dorsal regions, which we are now considering, will be briefly reviewed at another page.
In spite of unstinted labours, Piorry left dorsal percussion in an incomplete state, as may be gathered from his latest publication in 1866.1 His descriptions related to some only of the structures for which I "Trait6 de Plessimetrisme," Paris, 1866, Cf. pp. 604, 619, and 673. The same illustrations also display Piorry's localization of the kidneys.
Medical Section dorsal percussion is available-namely: (1) The vertebral column, (2) the heart, (3) the right, thicker end of the liver, (4) the kidneys, (5) the spleen, (6) the pancreas, and (7) the pelvic viscera. Moreover, complete accuracy was wanting. This was probably due to his having used the flat ivory pleximeter known under his name, which has much too broad a flange for any fine localization.
(B) The Recent History, Before and Since the Introduction of Radioscopy.
The history of dorsal percussion within our own time is easily summed up. It was neglected before the days of radioscopy under the impression that there was nothing worth percussing for in the back, and neglected since then under the impression that there was so much, as shown by radioscopy, that it was hopeless to percuss for it. To the credit of the clinical method be it said that these were impressions only, and that, although it may have passed almost unheeded, a true statement of the facts has been available for the profession. A more searching bibliographical inquiry may perhaps reveal the forgotten existence of some intervening instalments of research,' but, so far as known to me, the current practice of dorsal percussion in the closing years of the last century was still restricted to the search for either pleural or pulmonary resonance or dullness. Its finer uses for the delimitation of organs were in abeyance, and dorsal plexigraphy had not made any advance beyond the results published by Piorry. With these results I remained unacquainted until after the greater part of the work had been done which was published from time to time. The references are given in full, as they convey some general indication of the subjects dealt with: for Pericardial Effusions: an Addendum" (British Medical Journal, 1897, i, p. 185 ).-1898: " On Latent and Ephemeral Pericardial Effusions" (Transactions of Clinical Society, 1898, xxxi, p. 97 ).-1898: "On Pleximetry andi Pleximetric Bones and Viscera" (Clinical Journal, 1898, xi, p. 221 ).-1898: " Practical Points in Percussion and Auscultation" (Clinical Journal, 1898 , xi, p. 221).-1898 The Diagnostic Uses of Percussion of the Vertebral Spines, with General Remarks on 'Pleximetric Bones and Viscera,' with References " (Lancet, 1898, ii, p. 23 ).-1899: " Two Cases illustrating Gastric Dilatation Upwards and Backwards, its Relation to the Heart and Respiration, and its Treatment" (Transactions of Clinical Society, 1900, xxxiii, p. 202 ).
The practical results described in these various contributions were summed up in a paper read before the Medical Society of Cambridge on June 2, 1899,1 together with a " map of dorsal percussion." Since that time I have not ceased to use the method and its data with great advantage. This renewed endeavour to raise dorsal percussion into its deserved position of acknowledged clinical usefulness was doomed to failure. The attempt again hung fire, and since then no additional contribution seems to have been made to medical literature descriptive of a systematic dorsal percussion of the mediastinal structures, of the heart and left"auricle, of the liver, stomach, pancreas, and kidneys, or of pericardial and peritoneal effusions. Meanwhile, however, a definite actuality was given to dorsal percussion for differential diagnostic purposes by v. Koranyi's observations in 1897 on pleural effusions in children, and in 1902 by Grocco's valuable test for free fluid in the pleura,2 to which I shall presently refer. These are practically offshoots of the method of dorsal percussion in the clinical field of pathology.
But in the domain of niormal clinical anatomy the first revival of the dorsal method was v. KorAnyi's praiseworthy attempt in 1906 to determine the percussion values of the entire series of spinous processes.3 This was an original investigation, as it was published whilst he was still in ignorance of the " dorsal map " of 1899, in which the individual characteristic percussion values special to each of the more important vertebrae are fully described. But it cannot be regarded as a progressive step, as it does not enter into the separate study of the individual vertebre, and does not help us even up to the points demonstrable by the O"n the Recognition of the Enlargements of the Left Auricle by Percussion, and on other Clinical Uses of Dorsal Percussion, including Percussion of the Pelvis," Brit. Med.
Joarn., 1899, ii, p. 1167; and " On the Practical Aspects of Dorsal Percussion, and in particular of the Percussion of the Spine," Lancet, 1899, ii, p. 261. X-rays. Moreover, the outcome of the investigation, which was planned on the unfortunate principle of a "uniform " style of percussion to be applied to all the spinous processes, is not in agreement with the results which had been obtained by the analytical method, and the correctness of which is capable of verification. Instead of individualizing the percussion values, he was led to divide up the spinal series into five serial groups, each of which is described as possessing a different percussion value of its own. But even here I cannot quite agree with the estimation given of the regional sound-values. This fresh spinal mapping has, however, been adopted by Martin Nagel 1 in his important paper, and by others.
The latest actuality is a practical paper by J. C. da Costa, jun.,2 also limited to spinal percussion, with special reference to its diagnostic uses for the study of pathological changes in the mediastinum. This again is based upon the " regional" spinal grouping of v. KorAnyi, and therefore misses some of the analytical advantage which might have been gained from the " vertebral" percussion map which was available. This concludes the chronological history of the method of dorsal percussion. We shall now proceed to a brief critical review of its developments and of its present position.
(C) The Results achieved in Dorsal Plexigraphy.
There are practically four stages in its evolution which are easily studied in connexion with the four maps which are submitted to illustrate them: (I) Piorry's map; (II) the map of 1899; (III) Grocco's map; (IV) the present map (1910) or revised map of 1899.
(I) Piorry's Map.-As previously stated, Piorry's plexigraphic contribution was limited to the (1) spinal column; (2) the heart; (3) the liver; (4) the spleen; (5) the kidneys; (6) the pancreas; and (7) the pelvic viscera.
(1) The Spine.-It is superfluous to enter into the historical detail. That is dealt with in another paper communicated to the annual meeting of the British Medical Association, July, 1910, and exclusively devoted to the subject of "Vertebral Percussion in Diagnosis, with special reference to Surgical Diagnosis." 8 The main fact is that he does "Der phys. Nachweiss vergrosserter Bronchial-und-Mediastinaldriisen," ,Jahrb. f. Kinderheilk., Berlin, 1908, lxviii, p. 46. 2 " The Practical Value of Spinal Percussion for the Diagnosis of Diseases of the Mediastinum,'" Amer. Journ. Med. Sci., Philad., 1909 , cxxxviiij p. 815. s Lancet, 1910 not seem to have realized the value of a separate study of the individual spinous processes, and that he deals with the spine as a whole. The vertebral column was easy to percuss. It is not, however, mentioned in the earlier of his works' (1828), but a full account of its percussion is given in one of his subsequent works2 in 1837. Piorry percussed the spinal column as a separate structure; *he did not make any attempt at a differential percussion of individual vertebrae.
(2) The heart's dorsal percussion' is seen to be far from correct in its general outline. The post-cordial dullness is left in mid-air, as it were, both unsuspended and unsupported. There is neither any posthepatic dullness beneath it nor any supra-cardiac dullness above it. Much less is there any outlining of that part of the heart which is FIG. 1. Piorry's dorsal percussion map, from the "Traite de Plessim6trisme," 1866, p. 248. (For his renal, pancreatic, pelvic and other percussion results, cf. pp. 604, 619 and 673.) within the more direct reach of the pleximeter, the left auricle. It may be said of his description of post-cordial percussion that it is cursory, almost incidental, and not up to the standard of strict measurement or of anatomical localization.
(3) As regards the liver, Piorry's plexigraphy was both incomplete and inaccurate. The post-hepatic dullness which he depicts is limited I" De -la Percussion mediate et des Signes obtenus A l'aide de ce nouveau moyen d'explor. ation dans les Maladies des Organes thoraciques et abdominaux," par P. A. Piorry, Paris, 1828. to the right third of the liver and rises much too high in the chest. Nevertheless, when after my own independent work in dorsal percussion I became acquainted with that of Piorry, I was so much impressed with his having noted an important point which I had missed, that I used the name "Piorry's nucleus" to identify a special and very obvious dullness, the peculiar features of which he had roughly indicated rather than described, and upon which is based an important method of hepatic diagnosis. This nucleus and the method will be referred to below.
(4) A splenic dullness is depicted by Piorry in the back. Normally, however, the splenic projection is more lateral than backwards. Indeed, unless pathologically enlarged, the spleen does not give any important dullness in the back in many subjects.
(5) The kidneys were not quite accurately percussed, and their dullness does not correspond to their exact anatomical position.
(6) The pancreatic dullness, as described and sketched, likewise in the " Traite de Plessimetrisme," 1866, is open to the same serious criticism.
(7) The lower dorsal and pelvic percussions of Piorry need not be described beyond a passing reference, as they lie beyond the scope of this paper.
Lastly, attention should be called to Piorry's remarkable " Atlas de Plessimetrisme," published in 1851 as Tome ix of the " Traite de M6decine et de Pathologie," Paris, 1851.
(II) The Map of 1899.-The map and some description of its details will be found in the papers published in thfe Lancet and British Medical Journal.' We mnay profitably postpone any remarks upon it, as it will be discussed presently in connexion with its revised edition (1910).
(III) Grocco's Map.-This possesses, in spite of its relating exclusively to the clinical diagnosis of free pleural effusion, an important historical bearing upon the method of dorsal percussion, and some collateral bearing, too, upon spinal percussion; although very little, if any, stress seems to have been laid either by v. Koranyi or Grocco, or by subsequent writers, upon the fundamental fact that the spinal note itself is modified, and that its modifications are a most valuable confirmation of the genuineness of the triangular dullness. It also throws considerable light upon the mechanism of production of the latter. The literature relating to Grocco's sign is too extensive to be dealt with exhaustively in this communication. It will suffice to enumerate the chief practical developments of the subject which have been referred Loc. cit. 217 to in our own medical literature, as the chief theoretical aspects have recently been considered in a " Note on Some Theories as to the Mode of Production of Grocco's Paravertebral Triangle of Dullness." 1 (A) As regards the technique of Grocco's original method, which needs no description here, an important modification was introduced in the first critical account of it published in the English language.2 That paper describes a procedure which acts as an efficient check upon the genuineness of the sign qua sign of free fluid within the pleura, to the exclusion of (1) any spurious findings, as when a triangle of dullness may be outlined, though in reality this is only an unconscious artefact of percussion, and (2) also of any genuine dullnesses more or less closely resembling in their configuration a true Grocco's triangle, and yet due to some totally different origin (thickening, consolidation, tumour, &c.). The value of the sign for diagnosis depends entirely upon the absolute elimination of these elements of confusion.
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The test and counter-tests carried out by varying the posture, and in particular by an alternate percussion in the right and in the left decubitus, may therefore be regarded as an essential part of the technique, without which the sign cannot carry conviction.
Another practical point is the confirmatory value of a skilled percussion of the spinous processes themselves, as their behaviour under cross-examination disposes of the fundamental question as to an alleged derivation of the genuine triangular dullness from the normal paravertebral muscular masses. I Lancet, 1909 I Lancet, , i, p. 1738 I have also demonstrated that in double pleural effusion the sign is readily obtained by percussion in spite of the presence of fluid in the other pleura. In those cases, therefore, there are two reciprocal triangles; but, like the effusions themselves, they are seldom of the same height.
(B) As regards the range of Grocco's sign, evidence was adduced in the same paper and in subsequent communications that, although The'reciprocal triangles, usually of unequal size, obtainable by percussion in double pleural effusion. The dullness of the spine itself is greater in the smalljtriangle than above it, because under the influence of both effusions.
FIG. 4.
Grocco's triangle, due to a paraspinal abscess raising the right wing of the diaphragm. always due to fluid, the production of the genuine paravertebral triangle is by no means limited to fluid within the pleura, but may also be due to fluid accumulations beneath the diaphragm, and in particular to
(1) unilateral fluid collections, such as an abscess,' and to (2) bilateral fluid collections, such as the intra-peritoneal. I Lancet, 1905, ii, p. 216. The bilateral isosceles triangle, with broad base, is therefore a further sign, though often a superfluous one, added to our list of the physical signs of ascites.1 Thus the paravertebral triangle is made available as a confirmatory test for ascites when this is of sufficient extent to raise the diaphragm slightly. The Pelvic Test for Ascites.-This is also, perhaps, the best place to introduce another test which is a practical fine-diagnosis test for ascites. It is always available in doubtful cases, as in them the free application of postural tests is not precluded by any great encumbrance with fluid. This test has no connexion whatever with Grocco's method, but belongs simply to the method of dorsal and spinal percussion. The best name for it would probably be the " pelvic test." It is intended for the detection of ascites in its earliest stages. It consists in causing the patient to alternately sit up and lie prone with slightly raised pelvis.
FIG. 5.
Diagram illustrating the bilateral triangle, with broad base, obtained in considerable ascites raising the diaphragm.
Our percussion of the lower lumbar or of the sacral vertebrae will then yield alternately a clear resonance and a water-level dullness, and will enable us to identify the presence of very small quantities of fluid not otherwise demonstrable. I have found it most valuable for the recognition of the early effusions connected with hepatic disease.
(IV) The "Dorsal Map" of 1899 Revised (1910) .-The faults of the old map are partly due to bad drawing, partly to imperfect accuracy in the results of percussion, and partly to omissions, all of which are now, so far as possible, corrected. (A) The Vertebral Column and the Spinous Processes.-Here there is hardly any need for rectification. Moreover, we shall be spared I Lancet, 1907, ii, p. 49; 1909 , i, p. 1739 the necessity for any lengthy details, as the whole subject of spinal percussion is dealt with in the paper " On Percussion of the Vertebrae," communicated to the annual meeting of the British Medical Association, 1910. Attention is specially called to the essential distinction between the purely pleximetric " vertebral " note, special to the spinous process itself, and the mixed note, special to " rachidian" percussion, in which the pleximetric conduction from the vertebra is not directly continued to the actual surface, lut only approaches it via the transverse processes, which are themselves clothed with muscles. As conducted through them the vertebral pleximetry is attenuated, and it is also impure. The complete map of dorsal percussion, including the "suprahepatic" partial dullness, " Piorry's nucleus " of hepatic dullness, and the "gastric nucleus" of resonance.
is a relative expression. The broad and continuous "spinal" band of Piorry, or the two " paraspinal" bands which I have described, have a varying element of resonance according as we use light or heavy percussion. But their " note of differentiation" is one of subresonance, or call it one of subresonant dullness. Searching percussion may also differentiate an outer band corresponding to the muscular masses. This presented formerly no practical interest; but some interest now attaches to it in its lower part, where it broadens out into the lumbar muscles dullness, because of its having been credited by Forbes-Ross, Roch and Dufour, and others, with the production of Grocco's triangular dullness, of which it is demonstrably innocent.
(A2) The Vertebral or Spinous Process Percussion.-This is a pure pleximetric percussion. There is practically no correction to record in the map of 1899. It will therefore suffice to append a revised list of the several percussion values obtained in the serial percussion of the spines. This illustrates (1) the " vertebral'" or " spinous-process percussion,`and (2) the " spinal percussion" of Piorry (paraspinal bands of subresonant dullness). It also shows how dullness is conveyed to the twelfth dorsal vertebra by the twelfth ribs from the group of dull organs with which they are in contact. The "vertebral" percussion values. The three dull spines are numbered. The partly dull spines are variously shaded according to their dullness. The "tracheal" spines are resonant. The writer's earliest attempt (in a pathological case) at percussion of the pancreas is also given, but the relation of the kidneys to it, and to the second lumbar spine, is not faithfully given.
The individual percussion notes of the normal vertebrae (without entering into finer analysis) are as follows: First to sixth cervical, subresonant dullness; seventh cervical and first dorsal, less resonant than the above; second to fourth dorsal, definitely resonant; fifth dorsal (" infratracheal ") definitely dull; sixth dorsal, subresonant; seventh and eighth dorsal (" upper cardiac "), less resonant than the sixth; ninth dorsal (" auricular"), dullness; tenth dorsal ("cardio-hepatic"), subresonant dullness; eleventh dorsal (" hepatic "), duller than the tenth; twelfth dorsal (" hepatic "), duller than the eleventh; first lumbar, subresonant dullness; second lumbar (" pancreatic "), definitely dull; third to fifth lumbar (" intestinal "), variously resonant or subresonant, with a tendency to dullness in very muscular or fat subjects; sacral, varying resonance; coccygeal, resonance, subresonance, or dullness. to the infra-tracheal gland.
The prominent features in the series are: (1) The isolated dullness of the fifth, of the ninth, of the twelfth dorsal and of the second lumbar spines, and the associated existence of a small " infratracheal dull patch," of a "left auricular dullness," and of a "pancreatic dullness." (2) The isolated resonance of the second to the fourth dorsal, of the sacrum and of the coccyx, and in lean subjects of the third to fifth lumbar. (3) The isolated subresonance of the sixth dorsal, of the seventh and eighth dorsal, and of the tenth dorsal (" cardio-hepatic " vertebra); and (4) the mitigated dullness of the eleventh and twelfth dorsal (" hepatic " vertebre). (5) The " lozenge-shaped upper interscapular dullness," the " supra-cardiac interscapular dullness," the true " postcordial dullness," and the " pancreatic dullness," all of them relatively, not absolutely, dull, are of great clinical importance. (6) The "lower dorsal dull patch" is grafted pathologically in pericardial effusion upon the central hepatic dullness; normally it is sometimes to be traced in small children as a dulling influence conveyed from the heart itself. The " paraspinal bands of subresonant dullness " extend the whole way.
The diagnostic applications to be derived from a knowledge of these normal conditions are varied and important. Their description, which would claim too much space, will be found in the papers mentioned above (1899) The objects for percussion down the length of the spine: (1) The lozengeshaped upper interscapular dullness; (2) the infra-tracheal dull patch;
(3) the supra-cardiac dullness; (4) the post-cordial dullness and the left auricular dullness; (5) the lower dorsal dull patch of the liver; and (6) the pancreatic dullness. pleximetric values. If the stroke is so heavy as to elicit the pleximetric pulmonary note special to the ribs, we are lost. Its more accurate description needs further study, for which I have not had leisure. But there is no major modification to note in the original description of this most important dullness as a lozenge-shaped, slightly subresonant dullness, compounded from the solid elements of the upper mediastinum, of the pulmonary roots, and of the great vessels. It expands again below into the supra-cardiac and into the cardiac dullness proper. the liver. This feature is well borne out by the X-rays examination, and is perceptible in any good skiagram. (b) The lower boundary is also slightly modified by the introduction of a " supra-hepatic" line not previously described. (c) The left auricular dullness was correctly described eleven years ago; also the curved outline of the right auricle, resembling the outline of the same auricle when percussed in front between the parasternal line and the infrasternal notch.
(3a) The Diagnostic Applications.-The confirmatory value of the post-cordial outline needs no emphasizing. It is of special help, as originally pointed out in 1899, in connexion with enlargements of the left auricle, as their range is chiefly in the back. The right auricle enlarges chiefly in the transverse diameter, towards the right axilla, whilst it almost spans, as the left auricle actually does, the entire depth of the chest-viz., from the vicinity of the ninth vertebra to the third space. The pericacrdium, which possesses no dullness of its own, acquires one when charged with fluid. The tendency of the latter is, for anatomical reasons connected with. the vence cavae, to depress the anterior rather than the posterior part of the diaphragm and liver. The tenth vertebral level is maintained by the central tendon, but the two angles of resonance just now referred to will be merged into the post-cordial dullness if there be sufficient fluid present. The only conclusive dorsal test for pericardial fluid is to be found below the level of the latter. The dullness of the fluid itself is imperfectly transmitted horizontally to the back; but its dulling influence on the subjacent portion of the liver is transmitted in the shape of the well-known "lower dorsal dull patch " to the " hepatic vertebrae," and to a quadrilateral patch the right and the left section of which are of unequal size, in agreement with the asymmetrical insertions of the pericardium.
(4) The Hepatic Dullness.-The only corrections needed are in the direction of greater accuracy. They relate to (a) the upper boundary of the dullness; and (b) the features of Piorry's nucleus.
(a) The Supra-hepatic Line.-I had not formerly realized that a complete delineation of the liver is almost as easily got behind as it is in front. Its upper level, that of the tangential plane, or " supra-hepatic " line, is now entered in my tracings in the back as well as in front. And, as shown in the paired superposed anterior and posterior tracings I submitted to you, the two lines agree in their level.
(b) " Piorry's Nucleus" of Dullness is, as I originally described, an almost circular dull patch at the right outer pulmonary base, being in reality the dullest part of the thick end of the liver at its thickest. It therefore coincides with the extreme fundus of the retort-shaped posthepatic dullness. The more the fundus enlarges, the larger will the nucleus be; its extension taking place chiefly upwards and outwards, but also downwards. As similar directions are also followed by the enlargement of the fundus in front, the anterior and the posterior dullness ultimately merge into one dullness, as explained in the same papers (1899).
In health Piorry's nucleus is an almost constant quantity in size and in position. Its adult male diameter is about 21 in., and its position is such that it just touches the outer part of the summit of the right kidney Medical Section dullness. This gave me the key to the mechanism of the constant and peculiar conformation of the nucleus. The circular nucleus of dullness is in reality made up of two segments possessing different percussion values -namely, (a) a rather smaller inferior and inner segment of crescentic shape, and (b) a larger segment completing the area of the circle. This larger outer and upper segment is subresonant, the crescent itself is dull.
In Piorry's map the size of the nucleus is exaggerated out of all proportion; and the remainder of the dorsal hepatic dullness is not depicted and does not appear to have been made out by him. Moreover, his nucleus is oval instead of round, and its duller inferior segment is not crescentic, nor is it continued up towards the spine. It presents an historical interest only. The causation of this normal and invariable arrangement had remained a mystery to me until I realized that the dullness of the crescent was due to the damping effect of the renal contact with the twelfth rib and with the liver itself. The remainder of the nucleus owes its relative resonance to the sonorous influence of the pulmonary tissue overlying the upper and outer surfaces of the liver at the axillary base. This'is, in short, another instance of the same muting of vibrations which we have already recognized in the left lobe of the liver as the cause of the lower dorsal dull patch of pericardial effusion, and also in the spinal column as the cause of the paravertebral triangle of dullness (Grocco) from pleural effusion.
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It will be noticed that a normal Piorry's nucleus has its upper boundary at the hepatic line, not at the supra-hepatic line, and that it extends downwards to the level of the lower border of the liver.
(4a) The Diagnostic Applications. -Piorry's nucleus is a great resource as a finder for the twelfth rib and for the right kidney, which it touches, and for the lower hepatic border and the whole dullness. The main " hepatic line" having been found, the supra-hepatic line is more easily determined and the entire liver can be percussed out. The value of the com.plete dorsal percussion of the liver can hardly be overestimated.
It is our touchstone for the diagnosis and localization of hydatid, of abscess and other hepatic disfigurements. In every-day cases it is the only reliable test for the actual size of the liver. For, if percussed only anteriorly, the liver might be judged to be considerably enlarged when it was merely tilted forwards, a type which we may term " the apron liver"; or, on the contrary, to be considerably diminished when only levered up by the abdominal overfullness, as " the capsized liver." Genuine enlargement is unerringly identified not only by the raised upper level of the dorsal supra-hepatic and hepatic lines, associated with some corresponding increase in the size of Piorry's nucleus, but, above all, by their progressive extension towards the axilla, where, in cases of considerable enlargement, they join the anterior supra-hepatic and hepatic lines and define a continuous hepatic dullness circling round the entire right side (cf. fig. 12 ). Lastly, it is superfluous to dwell again upon the satisfactory confirmation afforded by the demonstration that the quadrilateral lowver dorsal dull patch in pericardial effusion is nothing more than the sub-pericardial segment of the hepatic dullness locally intensified and nmiathematically delimited by the floor of the waterlogged pericardial space.
(5) The Splenic Dullness.-A much enlarged spleen must always encroach upon the dorsal map. A normal splenic dullness cannot, however, be always traced beyond the axillary base; certainly not in the position and shape depicted by Piorry. This is essentially a question of width of the thorax and of inflation of the lung. In subjects with a conformation specially favouring its detection the small element of dorsal splenic dullness would be readily recognized, as stated in 1899. Its continuity with the axillary splenic dullness and its close relation to the eleventh rib and to the left renal dullness are reliable guides.
(6) The Renal Dullness.-In this respect the map of 1899 does not call for any material corrections, but Piorry's percussion was not precisely correct.
(6a) The Diagnostic Applications.-The definiteness and accessibility of the field of renal percussion furnish the physician, and yet more the surgeon, with opportunities which have not hitherto been utilized to their full extent. It is something to obtain a demonstration of the presence of the two kidneys in their proper place. More often, however, the point at issue is the question as to any alteration in their size or as to the presence of any inflammatory or neoplastic deposit; and on these points a skilled percussion can throw considerable light. We cannot subscribe to Piorry's too ambitious belief in the possibility of mapping out the suprarenal capsule. But a suprarenal tumour of any considerable size would undoubtedly modify the outline of the renal dullness in a recognizable degree, although our percussion could not afford proof of the localization in the capsule rather than in the kidney.
(7) The Pancreatic and Visceral or Mesentei-ic Dullness.-These dullnesses were correctly identified in 1899 with the dullness of the second lumbar spine, and that connexion was demonstrated by the study of a case originally suspected of latent carcinoma of the pylorus, but which proved on subsequent laparotomy to be one of chronic gastric ulcer. The normal second lumbar dullness is our working basis in the clinical examination for abnormal dullnesses at the level of the first two lumbar spines, which may perhaps be termed " the mesenteric spines."
The Pancreatic Dullness.-In the case referred to, the discovery of a patch of pronounced dullness to the right of the second lumbar spine (cf. fig. 7A ) led me to suspect the possibility of disease of the head of the pancreas instead of pyloric carcinoma. The operation, from which the patient completely recovered, disproved both these diagnoses. The pancreas was free from disease, but its normal dullness had been intensified by inflainmatory thickening around it. Previous to that date I had not attempted the dorsal percussion of the normal pancreas. It is only comparatively recently that I have turned my attention to that study. I now find that it is, as a rule, possible to trace the normal pancreatic dullness in the shape of an oblong horizontal patch, extending to the right and to the left of the second lumbar vertebra, and overlapping the two kidneys, as shown in the diagram. I now practise pancreatic percussion as part of the systematic examination of the body.
(7a) The Diagnostic Applications.-The region in question compares in its importance for diagnosis with the interscapular region. It is the abdominal region par excellence for dorsal percussion, as a satisfactory anterior percussion of it is always, and a satisfactory anterior palpation usually, impossible. It is also par excellence the region of the unknown, in respect of the great variety of the possible complications. It is unnecessary to dwell at greater length upon that very large subject. Dorsal percussion of the ilium for abscess, appendicitis, &c. This also shows the normal difference in level between the apex of the right lower lobe and that of the left.
(8a) The Diagnostic Applications are sufficiently obvious. There could hardly be a more striking illustration of their use than the instance quoted in one of the papers. A pelvic abscess, which had given rise to a clearly defined dullness of part of the right ilium, failed to be discovered by a subsequent laparotomy. But it was found at the postmortem examination a few days later, and proved to be a facal abscess bound down by adhesions behind the cecum. It was presumably the late result of an appendicitis which had been overlooked. Recent experience convinces me that this mode of examination is of practical value for the identification of the disease in its early stages. This concludes the up-to-date review of the "dorsal" percussion map, with one exception, however, which we will now consider-that of the missing gastric percussion. I am unfortunately unable to contribute an exhaustive bibliographical account of the subject, and to say whether any systematic use of dorsal percussion for descriptive and for clinical purposes may have been reported by others, or how long the opportunities afforded by the X-rays, and more recently by the orthodiascope, may have been utilized for a dorsal examination of the stomach. I may, however, refer to a paper on " Two Cases Illustrating Gastric Dilatation Upwards and Backwards, its Relation to the Heart and Respiration, and its Treatment."' In that paper clinical evidence was adduced to show that the anterior gastric resonance, normally limited to Traube's area, might in given cases be so greatly increased that its extension into the axilla and into the back would encroach upon the posterior basic area of pulmonary resonance. The upward distension of the stomach giving rise to this increase sets up various degrees of cardiac oppression or cardiac distress. Since that date, more even than before, cases of this kind have been frequently coming under my notice at a late period of the symptoms, their gastric causation not having been realized. This suggests the inference that widespread recognition has not yet been awarded to the fact that evidence of upward gastric dilatation may often be obtained by an examination in the back, as well as by an anterior percussion.
The other aspect of the subject, that of the possible occurrence of a non-pathological post-gastric resonance, had not, however, come to my mnind before the year 1909, when I realized the existence of a normally manifest and constant " post-gastric nucleus of resonance," definite and uniform in its situation and size, which all my dorsal percussions had previously overlooked. Its percussion has since then proved to me of genuine clinical service.
The Normal Gastric Nucleus of Resonance.-The data as to situation, shape, size, and tone-value are simple.
(1) Situation.-The gastric nucleus is situated immediately below the inferior angle of the left scapula, which it may or may not faintly overlap. This is our rough guide to its identification. The accurate localization of its boundaries, which are as true as those of the postcordial dullness, is much facilitated by the visceral surface markings which have already been established. The wonder is that its existence should have so long escaped notice. This is the more remarkable as the self-same circular patch had been delineated by myself as early as 1896,1 in an entirely different connexion, as defining in some cases of pericardial effusion an auscultatory area of tubular breathing and agophony,2 I had overlooked the more important normal feature attaching to its percussion. The precise localization is given by the dorsal markings of the cardiac and of the hepatic dullnesses.. The circle of the nucleus is inscribed between the left post-cordial boundary, which it does not quite touch, and the supra-hepatic line. It is therefore possible to draw its outline on the back before having percussed for it, by utilizing also the rough guide of the scapular angle, provided the two lines in question have been correctly determined. I have not found any alteration in the situation from varying the decubitus. (2) The shape of the normal nucleus is invariably almost circular.
(3) The size varies with that of the individual. It is, however, by no means proportional to the body height. In children it is of course smaller in absolute measurement, but at the same time it is apt to be relatively larger than in the adult, and may perhaps prove on further investigation to be more prone to fluctuations in size in the same I Brit. Med. Journ., 1896, i, p. 720. 2 These pressure signs have attracted the attention of various clinical observers (Lins, Reiss, Bamberger, &c.). The latter has localized them to a region closely corresponding to that here described.
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individual. In the adult the average nucleus measures from 2 in. to 2i in. in diameter.
(4) The percussion note is one of increased resonance and of tympanitic quality, using the term in its original sense of drum-like hollowness. The nucleus is therefore more resonant than any of the surrounding surfaces. Is this merely a contrast effect due to the fact that below it and to the right of it there are duller surfaces, those influenced by the liver and by the heart ? Or is there an actual positive excess of resonance over and above that of the lung itself ? The correctness of the latter view is proved by two facts: (a) the boundary of the special resonance does not run with the boundaries of the special dullnesses, which indeed it does not always absolutely touch, but it runs in a circle; moreover (b) the boundary is equally traceable on the outer side where there is no element of dullness, as the inconstant dorsal dullness of the spleen is situated at a lower level. We may conclude, therefore, that the resonance of the normal nucleus is a genuine positive resonance due to some sonorous influence other than that of the lung itself.
The Causation of the Resonance.-Thanks to the X-rays, and in particular to the orthodiagraph, the clinical value of which has recently been brought to the notice of the Section by Dr. W. Pasteur, we are now in a position to frame some provisional inferences as to the mechanism of production of this resonance. In the first place, we must hold to the fact that the nucleus of resonance is intrathoracic, not intra-abdominal. It is situated above the hepatic line, which gives us one of the levels of the diaphragm. It is therefore not a horizontal projection backwards of the stomach-balloon (Magenblase). In the second place, the normal stomach does not rise quite up to its lower level. We must remember that the left lobe of the liver normally intervenes between the stomach and the diaphragm. Therefore, if this resonance be in reality due to the stomach, it must have been transmitted upwards by solid conduction through the liver. Lastly, the orthodiascope demonstrates to us that the air space of the normal stomach-balloon is exactly subjacent to the nucleus. There seems, therefore, to be some ground for a provisional inference that the nucleus is the result of the deep-seated resonance of the stomach, and for the possible inference that the striking constancy in the position and in the circular shape of the nucleus may be determined by some kind of " echo " effect, or perhaps rather of " sound-refraction," the liver acting as a lens for the resonant waves.
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THE CLINICAL SIGN AND ITS USES; I must not delay you with more than a mention of the anatomical or descriptive value of the sign. The gastric nucleus satisfactorily completes the dorsal map to the advantage of the teacher and of the student. Let me only allude briefly to the analogy and to the differences between our two nuclei: (1) Their situation at the right and at the left thoracic base respectively, their shape and their size, are almost symmetrical. (2) But in their relation to the supra-hepatic line they are essentially asymmetrical. Piorry's nucleus-the nucleus of hepatic dullness-is below the supra-hepatic line, and below the diaphragm; it is intra-abdominal. The gastric nucleus, the nucleus of stomach resonance, is above the supra-hepatic line and above the diaphragm; it is intrathoracic. (3) In addition to the contrast between the dullness of the one and the resonance of the other, there is the further contrast that the resonance of the gastric nucleus is homogeneous; whilst the dullness of Piorry's nucleus is of a composite or "magpie" description.
The technique of the new sign is most simple and rapid. Thanks to the rough guide of the lower scapular angle we may, for the purpose of mere confirmation in all those cases where there is obvious stomach soundness, dispense with the more thorough technique which implies, as a preliminary, a careful percussion of the post-cordial and of the post-hepatic dullness. We may, indeed, trace our gastric nucleus beforehand and apply ourselves at once to its verification by accurate delimitation.
It may be a comfort to many that the preliminary identification can be carried out without the use of any pleximeter. As the pleximeter is a special means of identifying slight dullnesses by accentuating them, there is no particular indication for its use in searching for a resonance. For this reason it is best to give two or three strokes of finger-to-finger percussion as an introduction to the finer work of linear delimitation.
For this accurate delimitation, however, unaided digital percussion is much too difficult for the average observer. It can only succeed in the hands of the skilled expert. The only easy and safe method is to use a pleximeter provided with a small flange-Sansom's pleximeter is by far the best-and no hammer, but the middle finger as a percussor. Any beginner availing himself of this help can quickly learn to trace out with fair accuracy any boundaries of dullness or of resonance previously identified, and therefore, in this instance, the circular boundary of the gastric nucleus.
THE CLINICAL VALUE OF THE SIGN.
For clearness it is necessary to divide this subject into two sections. Here again we shall find striking analogies with the observations relating to the liver and to Piorry's nucleus, and some essential differences, particularly in regard to malpositions. Malpositions of the liver are most commonly only due to tilting, either forwards or backwards, and there is no such thing as an ephemeral distension of the liver. True ptosis again is not very common. The stomach, on the other hand, is very liable not only to distension and dilatation-and this may take place chiefly downwards or chiefly upwards, chiefly forwards or chiefly backwards-but also to ptosis; and, moreover, the two sets of change are apt to occur in combination. The first object in our complicated inquiry is to ascertain that none of them are present in any major degree. These preliminary remarks define the two main sections of our analysis of the subject of dorsal gastric percussion: (A) The variations in size of a gastric nucleus of normal situation and outline; and (B) the abnormal extensions of the dorsal gastric resonance either backwards or forwards towards the spine, or forwards into the axilla. These are the abnorinal dorsal gastric resonances with deformation of the gastric nucleus.
(A) The Variations in Size of the Gastric Nucleus.-(a) The rapid identification of a normal gastric nucleus, normal in shape, in size, and in situation, is of great practical value in our routine clinical examinations. It supplies us in the briefest space of time with a probability that the major dorsal gastric abntormalities are absent.
(b) The discovery that the nucleus, although normal in shape and in situation, was larger than normal, would raise a suspicion as to the existence of some other variety of gastric abnormality calling for further examination. At the same time it might suggest a probability that the trouble was only slight, and perhaps merely functional. The next step would be to compare notes with the results of our percussion of Traube's area, which would probably be found to be also enlarged. This would provide a striking parallel with the simple enlargements of our Piorry's nucleus in the liver. (c) As a clinical fact it not infrequently occurs, as shown in some of the tracings exhibited, that Traube's area may be considerably increased in size, and that its resonance may be continued over a considerable surface of the epigastrium, in spite of the absence of any notable increase in the diameter of the dorsal nucleus.
(B) The Deformations of the Gastric Nucleus.-The loss of a perfect circular outline is the first step towards the disappearance of the gastric nucleus. Just as Piorry's nucleus was shown in 1899 to be involved in gradual extensions of the hepatic dullness towards and into the axilla, precisely in the same way the gastric nucleus may be the starting point of progressive encroachments outwards of an enlarging area of dorsal gastric resonance. This is the special feature of the more important variety, not, I believe, previously definitely described, of the two types of upward dilatation-namely, the dorsal or backward type of upward dilatation of the stomach. My paper in the Clinical Society's Transactions (vol. xxxiii), mentions this type in the title only, but does not specify the essential difference between the two distinct clinical conditions. The existence of a mainly dorsal dilatation, which attacks the heart from behind, instead of attacking it from the front, as in the case of the anterior upward dilatation, is in itself a sufficient excuse for this advocacy of a dorsal examination of the stomach which I had not previously urged. It implies that a determination of the dorsal gastric resonance is not a refinement or a luxury, but a duty which cannot be neglected without serious risk to our diagnosis and to our treatment of one of the most severe and dangerous forms of heart distress of mechanical gastric origin. The Various Types of Upward Dilatation of the Stomach as revealed by Percussion.-It will have been gathered from the above that a gastric examination by percussion consists of two parts: (1) A study of Traube's area and of its extensions in front; and (2) a study in the back of the normal gastric nucleus, and of any abnormal gastric resonance combined with, or separate from it.
We may now sum up under the following headings the types of upward distension and dilatation to which reference has been muade:
(1) The anterior dilatation.
(2) The dorsal dilatation.
(3) The general or combined anterior and dorsal dilatation. The third of these is not necessarily the most serious for the patient. The dorsal dilatation which raises the posterior wing of the diaphragm is apt to be by far the most trying to the heart.
The Technique of the Dorsal Examination for Gastric Encroachment.-It may be well to repeat that any anterior extension of gastric resonance works round towards the axilla, and that it may ultimately tend to work into the back. This is perhaps the most common type. Our anterior percussion is first to be applied over the normal Traube's area. It is then to be continued outwards and backwards until the gastric resonance comes to a stop.
A similar method is to be adopted in our dorsal percussion. Starting from the normal gastric nucleus, we may find that the resonance extends almost to the spine. In that case it will probably be found that it also extends towards the axilla; and in that direction there is no limit to its possible extensions.
In the familiar combined type the posterior resonance will fuse in the axilla with the anterior resonance. The gastric upward dilatation will then be traceable as one continuous resonance circling round the left half of the thorax. The diagram constructed to illustrate this progressive encroachment of resonance shows that it has an exact parallel, at the right thoracic base, in the progressive extensions of the dullness of Piorry's nucleus due to uniform enlargements of the liver.~I * FiGs. 12 AND 12A. The dorsal and axillary extensions of the normal hepatic dullness in progressive hepatic enlargement, the deformations of the gastric nucleus, and the dorsal and axillary extensions of the resonance of the stomach in upward and backward gastric dilatation.
The practical conclusions arising out of the paper may be briefly summed up
(1) Organ-plexigraphy, long restricted to the precordium and epigastrium, still calls for greater accuracy and completeness than have yet been given to it in those regions.
(2) It should, however, no longer be restricted to them alone. In Piorry's spirit, but without his exaggerations, it should be used in any situation, and whenever it may serve a useful purpose.
-(3) Dorsal plexigraphy, although too long neglected by clinicians in spite of Piorry's writings and of more recent work, affords the larger field for normal organography, particularly in the abdomen, as from the front, apart from the lungs, percussion is still taught to be limited to an incomplete delineation of four organs only-the heart, the liver, the stomach and the spleen.
(4) The list of its normal findings in the back includes the heart and its left auricle, the liver, the spleen, an indication of the mediastinal structures, the kidneys, the pancreas, and an indication of other mesenteric structures, besides the pelvic district. Moreover, it possesses a separate field and a method both exclusively its own in our " vertebral" or spinous-process percussion.
(5) The total range of the dorsal examination consequently exceeds anything to be obtained from the front. In reality it includes the entire contents of the trunk.
(6) For clinical diagnosis it is therefore not surprising that considerably more pathology is revealed by percussion in the back than in front.
(7) In addition to medical uses, dorsal percussion opeens up a large field for surgical diagnosis.
(8) As regards " spinal " percussion and " vertebral " percussion, the surgical aspect is dealt with both in the papers of 1899 and in the paper communicated to the British Medica] Association's annual meeting in 1910. This spinal aspect is far from limited, as Piorry limited it, to mere scoliosis and kyphosis. It includes something of greater importance in the shape of an earlier diagnosis of vertebral and intervertebral disease, of rheumatoid ankylosis and deformity as distinct from merely functional rigidity, of spinal neoplasms, &c.
(9) New fields for diagnosis by the surgeon and by the physician alike are opened up by dorsal percussion in three most important regions inaccessible from the front-namely, the posterior mediastinum, with its glandular, inflammatory, aneurysmal, tracheal, cesophageal and other affections; the mesenteric region, no less vital and no less remote, in connexion with the varied affections of the central abdominal organs; and the iliac region, which is of special importance in these days of epidemic appendicitis.
(10) An accurate knowledge of the normal percussion value of individual vertebree, on the skeletal pleximetric principle, may often afford the means of detecting at an earlier date some of these centrally situated abnormalities-e.g., vertebral or glandular disease before the Medical Section formation of paravertebral abscess, cesophageal or tracheal disease before the advent of perforation and of pulmonary gangrene, &c.
(11) The value of Grocco's triangular dullness for the diagnosis of empyema versus serous effusion, of supra-diaphragmatic versus infradiaphragmatic fluid collections, &c., is still imperfectly understood, but is of growing practical importance.
(12) In the field of stomach diagnosis a fresh departure is contained in the demonstration that normally the stomach is distantly accessible to our examination in the back. The percussion of the gastric nucleus will probably be regarded in the future as part of the routine of clinical examination.
(13) The existence, still practically unrecognized, of mainly dorsal varieties of gastric distension should render the dorsal examination indispensable in all "gastric" cases, as detailed in the paper.
(14) In conclusion, the evidence adduced (which also includes a series of original tracings taken from the chest on transparent paper, showing the normal nucleus and its enlargements and deformations, and also its belt-like fusion with an enlarged Traube's semicircular resonance) may perhaps justify this plea for a systematic teaching of " dorsal " percussion and of " vertebral " percussion, and also the opinion that this will not be successfully accomplished until the prevailing prejudice against our only instrument of precision in percussion, a suitable pleximeter, is laid aside.
DISCUSSION.
The PRESIDENT (Dr. Mitchell Bruce) said he was sure that all present had in their minds but one feeling with regard to the paper and demonstration which Dr. Ewart had given-a feeling of admiration for the immense amount of time and labour which he had devoted, not on this occasion only but for years past, to the study of percussion. He had no doubt there was much to be said by way of criticism, both of the methods and the application of the methods, but time did not remain for such a discussion that evening as the communication deserved. The one remark he would make was&that Dr. Ewart's ear was perhaps a little more sensitive and accurate than the ears of some others. It required not only perfect percussion, but also very acute hearing to determine what must be, after all, very delicate shades of difference between the degrees of dullness or of resonance in the different parts of the back. He would say that the remark applied especially to the gastric nucleus behind.
Jo-9a 239 240 Ewart: Dorsal Percutssion of the Thorax and Stomach They must all have percussed the back of.the chest thousands of times, and yet few had been struck by the fact that there was a gastric nucleus near the left scapular apex.
Dr. GOSSAGE said he had not used pleximeters, but he wished to ask one question concerning the diagram of pleural effusion with double Grocco's triangle, where the triangles were marked out most accurately. He would like to know how it was possible to mark out the lower parts in the presence of absolute dullness due to the fluid on both sides.
Dr. EWART, in reply, said that though we might think it impossible to mark out the triangle accurately, yet on trial it would be found without any difficulty. It should be remembered that the dullness over the effusion is not a pure dullness of fluid, but a resultant of various mixed sounds conveyed by costal pleximetric conduction. For this reason the actual dullness over pleuritic effusion was not, strictly speaking, absolute. It would be more nearly absolute but for the pleximetric influence of those ribs which are still in partial contact with the lung. This mitigates the dullness. Another more telling factor was the resonance of the compressed lung, which was held anchored by the ligamentum latum pulmonis to the bottom of the spinal groove. As to the main question of plexigraphy, it should be borne in mind that in all percussions the great object was to differentiate. It mattered less whether an area was more dull than the adjoining one than whether its percussion was distinctly different from that of the thing from which one wanted to separate it. It might be difficult for anyone to say: " This is a flatter sound, and that is a higher note," but anyone could say, without going further, that the two sounds were judged by the ear to be auite different; and that difference was good enough for the purpose of delimitation. In short, the reciprocal triangles "of dullness'" in double pleural effusion might both be in reality "shades of resonance" showing up on a background of much deeper dullness.
